ON RANDOM KRIPKE FRAMES (Model theoretic techniques for constructing infinite structures) by 池田, 宏一郎 & 岡本, 圭史
Title ON RANDOM KRIPKE FRAMES (Model theoretictechniques for constructing infinite structures)
Author(s)池田, 宏一郎; 岡本, 圭史




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University















1. $G_{n}$ $\{$ 1, 2, $\ldots,$ $n\}$ , $\varphi$ .
, $\varphi$ (uymptotic probabdity) $P_{n}(\varphi)$ :
$P_{n}( \varphi)^{d}=^{ef}\frac{|\{\mathcal{G}\in G_{n}|\mathcal{G}\models\varphi\}|}{|G_{n}|}$
$G_{n}$ $\mathcal{G}$ , $P_{n}(\varphi)$ , $G_{n}$
, $\varphi$ .
, .
2(0-1 [7, 8]). $\varphi$ , :
$\lim_{narrow\infty}P_{n}(\varphi)=0$ $\lim_{narrow\infty}P_{n}(\varphi)=1$
0-1 (0-11aw) .
0-1 , “ ’
“ ”(transfer theorem) 0-1 [7].
, .
3( ). “ $k$ $X,$ $Y$ ,
$X,$ $Y$ $z$ , $X$ , $Y$
” ( ) $\sigma k$ .
$\sigma_{k}$ } , .
4. :
(1) $\{\sigma k\}_{k\in\omega}$ ,
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AND
(2) $\{\sigma_{k}\}_{k\in\omega}$ $\aleph_{0}$ - ( , ) .
$\{\sigma_{k}\}_{k\in\omega}$ , ,
(the random graph) , $\mathcal{G}^{r}$ .
5( [7]). $\varphi$ :
$\mathcal{G}^{r}\models\varphi\Leftrightarrow\lim_{narrow\infty}P_{n}(\varphi)=1$
$k\in\omega$ . , :




$\varphi$ . , :





$\mathcal{G}^{r}\#\varphi\Leftrightarrow G^{r}\models\neg\varphi\Rightarrow 1=\lim_{narrow\infty}P_{n}(\neg\varphi)\Rightarrow 0=\lim_{narrow\infty}P_{n}(\varphi)$
, 0-1 . ( , 0-1
Fagin [7]. $)$ , , $\{E\}$
(relational language) , .
$\{\varphi|\lim_{narrow\infty}P_{n}(\varphi)=1\}$ “ ”
. “ ” ,
.
6. ( ) :
(1) [14].
(2) $\{\varphi|\lim_{narrow\infty}P_{n}(\varphi)=1\}$ ( , $PSP\mathcal{A}$CE- [10]).
(2) . 5 , $\lim_{narrow\infty}P_{n}(\varphi)=1\Leftrightarrow\{\sigma_{k}\}_{k\in\omega}\vdash\varphi$ . ,
, . , $\{\sigma_{k}\}_{k\in\omega}$ ,
. , $\{\varphi|\lim_{narrow\infty}P_{n}(\varphi)=1\}$ . $\square$






. [2, 5, 16] .
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2.1. . (propositional modal logic)
(modal operator) $\square$
.
7. $\Phi$ , $\Phi$ (proposdional variable) .


















, $\varphi\wedge\psi\supset\square$ $(\varphi\wedge\psi$ $)$ $(((\square \varphi)\wedge\psi)\supset(\square (\varphi\wedge\psi)))$ .
, $\varphi,$ $\psi$ .
, . ,
(algebraic semantics) neighborhood semantics (Scott-Montague semantics
. $[3]7$ ) , ,
. ,
.
8. $\mathcal{W}$ $\mathcal{R}$ $\langle \mathcal{W},$ $\mathcal{R}\rangle$
(Kirpke frame) . $\mathcal{F}$ . ,
$\mathcal{V};\Phiarrow\wp(\mathcal{W})$ ( $\mathcal{F}$ ) (valuation) , $\langle \mathcal{F},$ $\mathcal{V}\rangle$
(Knpke structure) .
, $\mathcal{F},$ $\mathcal{F}^{l}$ , $\mathcal{V},$ $\mathcal{V}’$ ,
$S,$ $S’$ , . $\mathcal{W}$ (possible world)
(state) .
9. $S=\langle \mathcal{W},$ $\mathcal{R},$ $\mathcal{V}\rangle$ , $w\in \mathcal{W}$ $\varphi$
. , $S,$ $w|\vdash\varphi$ :
$\bullet p\in\Phi$ , $S,$ $w|\vdash p\Leftrightarrow^{def}w\in \mathcal{V}(p)$
$\bullet$ $S,$ $w|\vdash\perp$
$\bullet S,$ $w|\vdash\neg\varphi\Leftrightarrow^{def}(s_{w}|\vdash\varphi$ $)$
$\bullet S,$ $w|\vdash\varphi\wedge\psi\Leftrightarrow^{def}(s_{w}|\vdash\varphi$ $s_{w}|\vdash\psi)$
$\bullet S,$
$w|\vdash\square \varphi\Leftrightarrow^{def}(\forall w’\in \mathcal{W}.w\mathcal{R}w’\Rightarrow s_{w^{l}}|\vdash\varphi)$
$S,$ $w|\vdash\varphi$ , $\varphi$ $S$ , $w$
$\varphi$
$S$ , $w$
. , $s_{w}|\vdash\varphi$ , $S,$ $w|\mu\varphi$ .
76
AND
, $|\vdash$ , $\wp(\mathcal{W})$
$[-I^{S}$ , $|\vdash$ . (
$S=\langle \mathcal{W},$ $\mathcal{R},$ $\mathcal{V}\rangle$ ) $[-I^{S}$ :
$\bullet$ $p\in\Phi$ $[pJ^{s^{d}}=^{ef}\mathcal{V}(P)$
$\bullet[\perp I^{s^{\underline{\underline{d}\underline{e}}f}}\emptyset$
$\bullet[\neg\varphi J^{s^{d}}=^{ef}\mathcal{W}\backslash [\varphi I^{s}$
$\bullet[\varphi\wedge\psi J^{s^{d}}=^{ef}[\varphi J^{S}\cap[\psi J^{S}$
$\bullet[\square \varphi J^{s^{d}}=^{ef}\{w\in \mathcal{W}|\forall w’\in \mathcal{W}.w\mathcal{R}w’\Rightarrow w’\in[\varphi I^{s}\}$





10. $S=\langle \mathcal{W},$ $\mathcal{R},$ $\mathcal{V}\rangle$ . $w\in S$ $s_{w}|\vdash\varphi$
$S|\vdash\varphi$ . $S|\vdash\varphi$ , $\varphi$
$S$ . ( , structure validity)
$\mathcal{F}=\langle \mathcal{W},$ $\mathcal{R}\rangle$ . $\mathcal{F}$ $\mathcal{V}$
$\langle \mathcal{F},$ $\mathcal{V}\rangle|\vdash\varphi$ $\mathcal{F}|\vdash\varphi$ . $\mathcal{F}|\vdash\varphi$ ,
$\varphi$
$\mathcal{F}$ . ( , frame validity)
, $\mathcal{F}$ , $\mathcal{F}|\vdash\varphi$ $|\vdash\varphi$
. $|\vdash\varphi$ , $\varphi$ . ( , validity)
, , 0-1
. , 0-1 (




22. . , ,
. , ,













$\bullet ST_{x}(\square \varphi)^{d}=^{ef}\forall y.R(x, y)\supset ST_{y}(\varphi)$
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$\varphi$ , $ST_{x}(\varphi)$ ,
$x$ .
$S$ ,
$S=\langle \mathcal{W},$ $\mathcal{R},$ $\mathcal{V}\rangle$ $\sigma_{\Phi}$- $\langle \mathcal{W},$ $\{P^{S}\}_{p\in\Phi},$ $R^{S}\rangle$
:
$\bullet$ $p\in\Phi$ $P^{s^{d}}=^{ef}\mathcal{V}(p)(\subseteq \mathcal{W})$
$\bullet R^{S^{d}}=^{ef}\mathcal{R}(\subseteq \mathcal{W}^{2})$
, .
12. $S=\langle \mathcal{W},$ $\mathcal{R},$ $\mathcal{V}\rangle$ , $\varphi$ .
$w\in \mathcal{W}$ . , :
$s_{w}|\vdash\varphi\Leftrightarrow\langle \mathcal{W},$ $\{P^{S}\}_{p\in\Phi},$ $R^{S})\models ST_{x}(\varphi)[w/x]$
$\varphi$ . $\varphi$ $\square \psi$ .
$s_{w}|\vdash\square \psi$
$\Leftrightarrow$ $\forall w’\in \mathcal{W}.w\mathcal{R}w’\Rightarrow s_{w’}|\vdash\psi$
$\Leftrightarrow$
$\forall w’\in \mathcal{W}$ . $((w,w’)\in R^{S})\Rightarrow(\langle \mathcal{W},$ $\{P^{S}\}_{p\in\Phi},$ $R^{S}\rangle\models ST_{y}(\psi)[w’/y|)$
$\Leftrightarrow$ $\forall w’\in \mathcal{W}$ . $\langle \mathcal{W},$ $\{P^{S}\}_{p\in\Phi},$ $R^{S}\rangle\models(R(x, y)[w/x|[w’/y|)\supset(ST_{y}(\psi)[w’/y])$
$\Leftrightarrow$ $\forall w^{l}\in \mathcal{W}$ . $\langle \mathcal{W},$ $\{P^{S}\}_{p\in\Phi},$ $R^{S})\models(R(x, y)\supset ST_{y}(\psi))[w/x|[w’/y]$
$\Leftrightarrow$ $\langle \mathcal{W},$ $\{P^{S}\}_{p\in\Phi},$ $R^{S}\rangle\models(\forall y.R(x, y)\supset ST_{y}(\psi))[w/x]$
$\Leftrightarrow$ $\langle \mathcal{W},$ $\{P^{S}\}_{p\in\Phi},$ $R^{S}\rangle\models ST_{x}(\square \psi)[w/x]$
12 , .
13. $S=\langle \mathcal{W},$ $\mathcal{R},$ $\mathcal{V}\rangle$ , $\varphi$ .
, :
(1) $S|\vdash\varphi\Leftrightarrow\langle \mathcal{W},$ $\{P^{S}\}_{p\in\Phi},$ $R^{S}\rangle\models\forall x.ST_{x}(\varphi)$
(2) $\mathcal{F}|\vdash\varphi\Leftrightarrow\langle \mathcal{W},$ $R^{S}\rangle\models\forall P_{1}\ldots P_{n}.\forall x.ST_{x}(\varphi)$
$\mathcal{F}=\langle \mathcal{W},$ $\mathcal{R}\rangle,$ $P_{1},$
$\ldots$ , $P_{n}$ $ST_{x}(\varphi)$ .
(1) 12 , (2) 12
, .
3. 0-1
$[11|$ , , $0\sim 1$ ,
0-1 0-1 . ( $[11|$
, [12] ) 3.1 , 0-1







3.1. 0-1 . $\mathbb{F}_{n}$ $\mathcal{W}=\{1,2, \ldots,n\}$
$\langle \mathcal{W},$ $\mathcal{R}\rangle$ , $\mathbb{S}_{n}$ $\mathcal{W}=\{1,2, \ldots, n\}$
$\langle \mathcal{W},$ $\mathcal{R},$ $\mathcal{V}\rangle$ .
14. $\varphi$ , $n$ 1 . , $\varphi$
(asymptotic probability) $P_{n}^{s}(\varphi)$ :
$P_{n}^{s}( \varphi)^{d}=^{ef}\frac{|\{S\in \mathbb{S}_{n}|S|\vdash\varphi\}|}{|\mathbb{S}_{n}|}$
, $\varphi$ $P_{n}^{f}(\varphi)$ :
$P_{n}^{f}( \varphi)^{d}=^{ef}\frac{|\{\mathcal{F}\in \mathbb{F}_{n}|\mathcal{F}|\vdash\varphi\}|}{|\mathbb{F}_{n}|}$
$P_{n}^{s}(\varphi)$ , $\mathbb{S}_{n}$ ,
$\varphi$ . , $P_{n}^{f}(\varphi)$ , $\mathbb{F}_{n}$
, .
$\varphi$ .




$\{$ 1, 2, $\ldots,$ $n\}$ $\sigma_{\Phi}$- .
$S=\langle \mathcal{W}_{7}\mathcal{R},$ $\mathcal{V}\rangle\in \mathbb{S}_{n}$ , $\sigma_{\Phi}$ - $(\mathcal{W},$ $\{P^{S}\}_{p\in\Phi},$ $R^{S}\rangle$ $\hat{\mathbb{S}}_{n}$ .
, 13 :
$S|\vdash\varphi\Leftrightarrow\langle \mathcal{W},$ $\{P^{S}\}_{p\in\Phi},$ $R^{S}\rangle\models\forall x.ST_{x}(\varphi)$





1 $\{$ 1, 2, $\ldots,$ $n\}$ {R} . $(R$
$\sigma_{\Phi}$ ) , $\mathcal{F}=\langle \mathcal{W},$ $\mathcal{R}\rangle$
, $R^{\mathcal{R}^{d}}=^{ef}\mathcal{R}$ $\{R\}$- $\langle \mathcal{W},$ $R^{\mathcal{R}}\rangle$
, $\mathbb{F}_{n}$ $\hat{\mathbb{F}}_{n}$ . , 13 ,
.
16 ([11]). $\varphi$ , :
$\frac{|\{\mathcal{F}\in \mathbb{F}_{n}|\mathcal{F}|\vdash\varphi\}|}{|\mathbb{F}_{n}|}=\frac{|\{\mathcal{A}\in\hat{\mathbb{F}}_{n}|\mathcal{A}\models\forall P_{1},\ldots,P_{m}.\forall x.ST_{x}(\varphi)\}|}{|\hat{\mathbb{F}}_{n}|}$
$P_{1},$
$\ldots,$
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32. . ,
, 0-1 [7]. ,
“
” , $Aa$
$[9|$ . , } 0-1
[1].
$17$ . (extension axiom) :
$\forall\overline{x}\exists y(\bigwedge_{i\neq j}x_{i}\neq x_{j}arrow$
$($
$\bigwedge_{i\in[n]}x_{i}\neq y\wedge T(y, y)\wedge\bigwedge_{i\in I}R(x_{i}, y)\wedge$
$\bigwedge_{i\in[n]-I}\neg R(x_{i}, y)\wedge\bigwedge_{i\in J}R(y, x_{i})\wedge\bigwedge_{j\in[n]-J}\neg R(y, x_{j})))$
, $\overline{x}=x_{1}\ldots x_{n}$ , $T(y, y)$ $R(y, y)$ $\neg R(y, y)$





(1) $k\geq 1$ $\lim_{narrow\infty}P_{n}(\theta_{k})=1$
(2) $EXT$ $\aleph_{0}$ - ( $\aleph_{0}$ -categorical), (complete)
18 , EXT . ,
$\{R\}$- ,
, . ,
. (the random Kripke frame) ,
$\mathcal{F}^{r}=\langle \mathcal{W}^{r},$ $\mathcal{R}^{r})$ . , $\mathcal{F}^{r}$ $\{R\}$- $\langle \mathcal{W}^{r},$ $R^{r}\rangle$ .
, $\mathcal{F}^{r}$ .





19 $([13|)$ . $\Pi\}$ - $\varphi$ , :
$\langle \mathcal{W}^{r},$ $R^{r}\rangle\models\varphi\Leftrightarrow\exists k\in\omega.\theta_{k}\vdash\varphi$
, $\Pi 1$ - $\varphi$ $\lim_{narrow\infty}P_{n}^{f}(\varphi)=1$ .
$(\Leftarrow)$ $\langle \mathcal{W}^{r},$ $R^{r}\rangle$ .
$(\Rightarrow)\varphi$ $\Pi_{1}^{1}$ - . , $P_{1}\ldots P_{m}$
$\psi$ , $\varphi\equiv\forall P_{1}\ldots P_{m}.\psi$ . ,
$k\in\omega$ }$/\theta_{k}\supset\forall P_{1}\ldots P_{m}.\psi$ . $P_{1}\ldots P_{m}$ $\theta_{k}$
, $\mu_{\theta_{k}}\supset\psi$ . , $\{\theta_{k}, \neg\psi\}$
. $\theta_{k},$ $\psi$ , , $\{\theta_{k}\}_{k\in\omega}\cup\{\neg\psi\}$
. , $\{\theta_{k}\}_{k\in\omega}\cup\{\neg\psi\}$ $\mathcal{F}$ . ,
$\{\theta_{k}\}_{k\in\omega}$ $\aleph_{0}$- , $\mathcal{F}$ $\langle \mathcal{W}^{r},$ $R^{r}\rangle$ $\{P_{1}\ldots P_{m}\}$- (expansion)






$\varphi$ . , :
$\langle \mathcal{W}^{r},$ $\mathcal{R}^{r}\rangle|\vdash\varphi$ $\Leftrightarrow$ $\langle \mathcal{W}^{r},$ $R^{r}\rangle\models\forall P_{1},$
$\ldots,$
$P_{m}\forall x.ST_{x}(\varphi)$
$\Rightarrow$ $\lim_{narrow\infty}P_{n}(\forall P_{1}, \ldots, P_{m}\forall x.ST_{x}(\varphi))=1$
$(\cdot.\cdot\Re$ $19)$
$\Leftrightarrow$ $\lim_{narrow\infty}P_{n}^{f}(\varphi)=1$ $(\cdot.\cdot\ovalbox{\tt\small REJECT}$ $16)$
, $\mathcal{F}=\langle \mathcal{W},$ $\mathcal{R}\rangle$ $\varphi$ ,
$\mathcal{F}$ {R} $\langle \mathcal{W},$ $R^{\mathcal{R}}\rangle$ $\langle \mathcal{W},$ $R^{\mathcal{R}}\rangle\models\varphi$ ,
$\mathcal{F}\models\varphi$ .
, $\varphi$ $\lim_{narrow\infty}P_{n}^{f}(\varphi)=1$ $\mathcal{F}^{r}|\mu\varphi$
. ,
.
, , $E$ A $\mathcal{L}$
.
21. $\mathcal{L}$ :
$\bullet$ , $\mathcal{L}$ ,
$\bullet$
$\varphi$
$\mathcal{L}$ , $E\varphi$ $\mathcal{L}$ ,
$\bullet$
$\varphi$
$\mathcal{L}$ , $A\varphi$ $\mathcal{L}$ .
$S=\langle \mathcal{W},$ $\mathcal{R},$ $\mathcal{V}\rangle$ , $w\in \mathcal{W}$ . , $\mathcal{L}$
$\varphi$ , $S,$ $w|\vdash\varphi$ :
$\bullet$ $S,$ $w|\vdash E\varphi\Leftrightarrow^{def}$ $w’\in \mathcal{W}$ $S,$ $w’|\vdash\varphi$
$\bullet$ $S,$ $w|\vdash A\varphi\Leftrightarrow^{def}$ $w’\in \mathcal{W}$ $S,$ $w’|\vdash\varphi$
$\bullet$
$\mathcal{L}$ , .
$E\varphi$ $A\psi$ , .
22. :. $\mathcal{F}^{r}\models\theta_{3}$
$\bullet$ $\mathcal{F}$ , $\mathcal{F}\models\theta_{3}\Rightarrow \mathcal{F}|\vdash Ep\equiv QQp$ ,
$\bullet$ $\mathcal{F}^{r}|\vdash Ep\equiv$ p $($ $\mathcal{F}^{r}|\vdash Ap\equiv$ p$)$
, $\theta_{3}$ , $\mathcal{L}$ $E\varphi$ ,
$00\varphi$ . , $\theta_{3}$
, 21
, $E\varphi$ $\varphi$ . $A\varphi$ $\varphi$ .
,
“ ” .
23. $\mathcal{F}=\langle \mathcal{W},$ $\mathcal{R})$ , $A$ $\mathcal{W}$ .
$\bullet$ $A$ $x,$ $y$ $(x, y)\not\in \mathcal{R}$ , $A$ (independent)
.
$\bullet$ $A$ , , $A$ $A_{1}$ $A_{2}$
, $A$ (double kemel) :
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$-A=A_{1}\cup A_{2}$
$x\in \mathcal{W}-A$ , $y_{1}\in A_{1}$ , $(X, y_{1})\in \mathcal{R}$
$x\in \mathcal{W}-A$ , $y2\in \mathcal{A}_{2}$ , $(x, y_{2})\in \mathcal{R}$
, $:$ .
NO-DKER $def=E((p\vee q)\wedge O(p\vee q))\vee E(\neg(p\vee q)\wedge(\square \neg p\vee\square \neg q))$
$p,$ $q$ .
, $\mathcal{F}^{r}|\mu$ NO-DKER . ,
, .
24. $\mathcal{F}=(\mathcal{W},$ $\mathcal{R}\rangle$ . $w\in \mathcal{W}$ ,
$w^{l}\in \mathcal{W}$ $(w, w’),$ $(w’, w)\in \mathcal{R}$ , $w$ $\mathcal{F}$ (central
point) .
25. $\mathcal{F}=\langle \mathcal{W},$ $\mathcal{R}\rangle$ $\mathcal{F}’=\langle \mathcal{W}’)\mathcal{R}’)$ . $\mathcal{F}$ $\mathcal{F}’$
$f$ , p- (p-morphism) :
(1) $\forall w,x\in \mathcal{W}.((w,x)\in \mathcal{R}\Rightarrow(f(w), f(x))\in \mathcal{R}’)$,
(2) $\forall w\in \mathcal{W}.\forall x’\in \mathcal{W}’$ . $(f(w), x’)\in \mathcal{R}’\Rightarrow\exists x\in \mathcal{W}.f(x)=x’B_{1\text{ }}(w,x)\in \mathcal{R}$.
, .
26. $\mathcal{F}=\langle \mathcal{W},$ $\mathcal{R}\rangle$ . :
(1) $\mathcal{F}$
(2) $\mathcal{F}^{r}$ $\mathcal{F}$ p-
$\mathcal{F}_{3}$ $\langle\{x, y1, y_{2}\},$ $\{(x, x), (x, y1), (x, y_{2}), (y_{1}, x), (y_{2}, x)\})$
. , .
27 $([$9$])$ . $\mathcal{F}$ , $\mathcal{F}\models\theta_{3}$ , . ,
:
$\mathcal{F}$ $\Leftrightarrow \mathcal{F}_{3}$ $\mathcal{F}$ p-
, $\mathcal{F}^{r}$ .
$\mathcal{F}=\langle \mathcal{W},$ $\mathcal{R}\rangle$ , $\mathcal{F}\models\theta_{3}$ , .
$(\Rightarrow)\mathcal{F}$ $A=A_{1}\cup A_{2}$ . $\mathcal{F}$ $\mathcal{F}_{3}$ $f$
:
$f(w)^{d}=^{ef}\{\begin{array}{ll}x (w\in \mathcal{W}-A),y_{1} (w\in A_{1}),y_{2} (w\in A_{2}).\end{array}$
$\mathcal{F}\models\theta_{3}$ , $f$ p- .
$(\Leftarrow)\mathcal{F}_{3}$ , p- $f$ , $\mathcal{F}$ . ,
:. $\forall w\in \mathcal{W}-(f^{-1}(y_{1})\cup f^{-1}(y_{2})).\exists w_{1}\in f^{-1}(y_{1})$ . $(w, w_{1})\in \mathcal{R}$
$\bullet\forall w\in \mathcal{W}-(f^{-1}(y_{1})\cup f^{-1}(y_{2})).\exists w_{2}\in f^{-1}(y_{2})$ . $(w, w_{2})\in \mathcal{R}$
, $f^{-1}(y_{1})\cup f^{-1}(y2)$ $\mathcal{F}$ .
, . $\mathcal{F}_{3}$ , 26 , $\mathcal{F}_{3}$




28 ([9]). $p,$ $q$ . $\mathcal{F}\models\theta_{3}$ ,
$\mathcal{F}$ , :
$\mathcal{F}|\mu NO- DKER\Leftrightarrow \mathcal{F}$
$\mathcal{F}$ , $\mathcal{F}\models\theta_{3}$ , . ,
:
$\mathcal{F}|\mu$ NO-DKER
$\Leftrightarrow$ $\mathcal{F}|\mu E((p\vee q)\wedge 0(p\vee q))\vee E(\neg(p\vee q)\wedge(\square \vee\square q))$
$\Leftrightarrow$ $\mathcal{V}$ , $\exists w\in \mathcal{W}.\mathcal{F},$ $\mathcal{V},$ $w|\mu E((p\vee q)\wedge$ $(p\vee q))\vee$ E$(\neg(p\vee q)\wedge(\square \neg p V\square \neg q))$
$\Leftrightarrow$ $\exists \mathcal{V},$ $\exists w\in \mathcal{W}.\mathcal{F},$ $\mathcal{V}$ , $\vdash\neg$ $(E((p\vee q)\wedge 0(p\vee q))\vee E(\neg(p\vee q)\wedge(\square \vee\square q)))$
$\Leftrightarrow$ $\exists \mathcal{V},$ $\exists w\in \mathcal{W}.\mathcal{F},$ $\mathcal{V},$ $w|\vdash A((p\vee q)\supset\neg 0(p\vee q))\wedge A(\neg(p\vee q)\supset(0p\wedge 0q))$
$\Leftrightarrow$ $\exists \mathcal{V}.\mathcal{F},$ $\mathcal{V}|\vdash A((p\vee q)\supset\neg 0(p\vee q))\wedge A(\neg(p\vee q)\supset(0_{P}\wedge\theta q))$
$\Leftrightarrow$ $\exists \mathcal{V}.\mathcal{F}$ $\mathcal{V}(p)\cup \mathcal{V}(q)$
$\Leftrightarrow$ $\mathcal{F}$
27 28 , $\mathcal{F}^{r}$ ff NO-DKER . ,
, NO-DKER $(\dagger$ $)$ .
29 ( $[9|). \lim_{narrow\infty}P_{n}^{f}$(NO-DKER) $=1$





, Le Bars , 0-1
.
30 ([1]). $P$ $q$ . , :
$\lim_{narrow\infty}P_{n}^{f}(q\wedge\neg p\wedge$ (($p$ V $q)\supset\neg O(p\vee q))\wedge\square 0p)$
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